In this Letter we report on numerical simulations of three-dimensional, nearest-neighbour Ising spin-glasses. A great amount of numerical simulations have been devoted to this problem [1 ] and proven to be a very useful tool in the study of spin-glasses. It has been shown that there exists a temperature T g such that for T T g the system « freezes ». Whether (for three-dimensional systems) Tg corresponds to a sharp phase transition is a very difficult and still hotly debated question, which will not be examined in the present paper.
. On the other hand our understanding of the mean-field theory of spin-glasses [2] (i.e. the infiniterange model) has greatly improved recently. In particular it has been shown [3, 4] that the order parameter is not self-averaging (i.e. it depends on the particular coupling configuration) even in the thermodynamic limit. It has also been shown that the space of pure spin-glass states has an ultrametric topology [3] . The above properties have been obtained in the framework of Parisi's replica symmetry breaking scheme [5] .
Our aim is to find whether mean-field theory provides a good description of spin-glasses at low temperature. The characteristic property of the spin-glass phase is (at least in the mean-field approximation) the existence of a large number of equilibrium states which are not simply related by any symmetry. It could be that these states are metastable in 3 dimensions. This question is not examined in the present paper.
Parisi [6] has introduced the notion of overlap q0152fJ between two pure states a and p (where N is the total number of spins and ma the magnetization at site i in the pure state a) and the probability P(q) for q0152fJ to get the value q. P(q) is the order parameter for the spin-glasses. A broad P(q) indicates the existence of many states in the system. Parisi showed how P(q) can be computed by considering two identical systems and proposed P(q) as the order parameter for spin-glasses. We where Jij are next nearest-neighbour random couplings, taking with equal probability the values ± 1. We have used the « heat bath » Monte-Carlo algorithm, the spins being updated at random order. We considered NS copies of the same system (NS = 10 for N = 16, NS = 15 for N = 14, NS = 24 for N = 12). The couplings Jij were identical in all the copies. The copies differed only by the initial conditions which were chosen at random. The systems were slowly cooled in parallel and thermal equilibrium was assumed after 1500-3000 M.-C. steps per spin (depending on temperature). We then started doing « measurements » of all the possible 1 2 NS (NS -1) overlaps. 4 . -Two measurements of P(q) for P = 0.7, N = 12 made one after the other. Although each one represents only 500 measurements there is no significant time dependence in the shape of P(q). Finally we looked at the ultrametricity property. It was found in [3] that the probability P(ql, q2, q3) for the three overlaps q~~, q~Y, q«y of any three pure states a, ~, y, to take the value qt, q2, q3 (we suppose ~i ~ q2 q3 is proportional to 5(~i 2013 q2»). It was also found that the self overlap qEA is self-averaging [3] and state independent [8] . We assumed that the same is true for the short-range model. ( We have numerically verified that these properties are true in the short-range model for the internal energy and the magnetization ,as predicted by the meanfield theory). Then, instead of the overlaps, one can consider the distances defined as follows : xl = ~I qEA " 91, X2 = N/qEA -q2' x3 = -v/qEA -q3 (XI ;~' X2 ~-, x~) and the corresponding probability P(xi, X2, X3). We have considered all possible (1/6) NS(NS -1) (NS -2) triplets of copies of our spin-glass system and made a histogram of xl, X2, X3. Ultrametricity Fig. 6a and qEA = 0.37 in Fig. 6b .
